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VALUE  OF  PACIFIC  NORTHWEST  SALT  MARSHFS 


PROBLEM:  Studies  of  the  value  of  Atlantic  salt  marshes  for  coastal  fisheries 

in  many  instances  have  been  used  to  evaluate  the  impact  of  constructing  projects 
on  Pacific  Northwest  salt  marshes.  The  evaluator  has  been  assuming  that  the  east 
and  west  coast  marshes  function  in  a  similar  manner.  A  recent  study  has  shown 
that  such  inferences  may  not  be  totally  justified.  This  note  provides  inform¬ 
ation  on  two  Oregon  salt  marshes  for  use  in  preparing  environmental  assessments 
and  statements  for  projects  in  the  Pacific  Northwest. 

APPROACH :  A  study  was  conducted  from  1978  through  1980  to  determine  the  animal 

communities  and  their  food  chains  in  the  marshes  in  Siletz  and  Netarts  Bays, 
Oregon  (Figure  1) .  The  approach  was  to  sample  major  habitat  types  in  the  marsh 
and  adjacent  estuary  and  to  compare  the  animal  species  and  their  feeding  habits 
to  determine  the  value  of  the  various  estuarine  and  marsh  habitats.  The  sam¬ 
pling  was  conducted  principally  in  the  spring  and  summer. 

RESULTS :  This  study  describes  the  community  structure  and  aquatic  food  chains 
in  two  Oregon  estuaries  and  their  adjacent  salt  marshes  for  comparison  with 
other  estuarine  and  marsh  communities.  The  study  identifies  both  similarities 
and  differences  between  communities  of  the  Pacific  Northwest  marshes  and  those 
studies  elsewhere  on  the  Pacific  and  Atlantic  coasts.  The  invertebrate  fauna 
collected  in  the  Oregon  marshes  are  summarized  by  habitat  type  in  Tables  1  and  2. 

The  variety  of  invertebrates  was  highest  in  the  high-level  marsh,  slightly  lower 
in  the  low-level  marsh  and  lowest  in  the  debris  line  (Table  1).  Many  of  the 
invertebrates  of  the  aquatic  habitats  (Table  2)  were  also  similar  to  those 
round  in  the  marshes  (Table  1),  but  the  number  of  kinds  of  invertebrates  was  not 
as  great  as  in  the  marsh.  An  unexpected  observation  was  the  scarcity  of  gastro¬ 
pod  mollusks  in  the  Oregon  marshes,  which  are  common  to  Southern  California  and 
Atlantic  coast  marshes. 
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Table  1. 


Invertebrates  Characteristic  of  Terrestrial  Habitats  1/ 


CLASSIFICATION 

HABITAT 

CLASSIFICATION 

HABITAT 

Low 

Level 

Marsh 

High 

Level 

Marsh 

Debris 

Line  2/ 

Low 

Level 

Marsh 

High 

Level 

Marsh 

Debris 
Line  2/ 

Cnidaria 

Coleoptera 

Htilacomp.:  &p.  3 

A 

Carabldae 

A 

A 

A 

Turbellaria 

A 

Limnebildae 

A 

A 

A 

Nematoda 

A 

A 

Staphylinidae 

A 

A 

A 

Polvchaeta 

Pselaphidae 

A 

Capitellidae 

A 

Ptiliidae 

A 

K cbAoiua 

A 

Heteroceridae 

A 

Oligochaeta 

A 

A 

Cocclnellidae 

A 

A 

Arana e 

A 

A 

A 

Corylophidae 

A 

Acarina 

A 

A 

A 

Ctvrysomelidae 

A 

Cirripedia 

Trichoptera 

Balanidae 

A 

Limnephilldae 

L 

Cumae ea 

Lepidoptera 

A 

A 

CumtZln  ip. 

A 

Pyralidae 

L 

Isopoda 

Diptera 

GmfLimo6p'na.2Aoma  tutea 

A 

Tipulidae 

L 

A»L 

lAgidiim  gAnciZii 

A 

Psychodidae 

A 

A.L 

Po-uzetUc  icabeA 

A 

Ceratopogonidae 

A.L 

A,L 

Amphipoda 

Chironomidae 

A,L 

A 

A.L 

imptfhoe  ip. 

A 

Culicidae 

A 

A 

Cofwpkium  Ap. 

A 

Mycetophilidae 

L 

A/uAoga/rmxtuA  con^ZAvinoluA 

A 

Scatopsidae 

A 

O-icheitia.  tMikiana 

A 

A 

A 

Sciaridae 

A 

A 

A 

Collembola 

Cecldomyiidae 

A 

Entomobryidae 

A 

Dolichopodldae 

A,L 

A.L 

Isotomidae 

A 

A 

Longchopteridae 

A 

Onychiuridae 

A 

A 

Phoridae 

A 

Poduridae 

A 

Sepsidae 

A 

Sminthuridae 

A 

A 

Sclomyzldae 

A 

Dlplura 

A 

Spaeroceridae 

A 

A 

A 

Orthoptera 

A 

Ephydridae 

A 

A 

Thysanoptera 

A 

A 

A 

Chloropidae 

A 

A 

Hemiptera 

Mu3cidae 

A 

A.L 

Saldldae 

A.N 

A,N 

Hymenoptera 

A 

A 

A 

Lygaeldae 

A 

Chilopoda 

A 

Hiridae 

A 

A 

Pentatomidae 

A 

A 

Homoptera 

Cercopidae 

A 

A 

Cicadel lidae 

A 

A 

Del phacidae 

A 

A 

Aphididae 

A 

A 

i/ 

y 

3/ 


Letters  indicate  stage  of  invertebrates’  growth:  A  *  adults,  L  “  larvae,  N  * 
A  line  of  dead  grass  between  the  low  level  or  regularly  flooded  marsh  and  the 
Species  (sp.)  identification  uncertain. 


Nymphs 

high  or  irregularly  flooded  marsh. 


3 


Table  2.  Inverts bxates  Characteristic  of  Aquatic  Habitats  1/ 


CLASSIFICATION 

— 

li.ibit.it 

- j 

IB 

SfSa 

B :: 

Flat 

Muddy 

CLASSIFICATION 

Panne  2/ 

Tidal 

Creek 

Tidal 

Sand'/ 

Flat 
Middy  j 

Cnidiria 

A 

A 

Tanaidioea 

Nanertea 

A 

A 

ttlJUVcui  ip. 

A 

A 

i 

Neniatoda 

A 

A 

A 

Ley'cchzZia  ip. 

A 

A 

Polychaeta 

Isopoda 

! 

Hr.pto&ccioptos  ip. 

A 

Grtotdnoipbactoma  lutea 

A 

A 

i 

Pctydox* i  ip. 

A 

Ido ;,m  aacaita 

A 

i 

Picudopcujdo/UL  sp. 

A 

A 

A 

Amphipoda 

Pi/.}  Dipt  ip. 

A 

A 

A 

Ampi  r/ioe  ip. 

A 

A 

! 

Sftebfcipco  ip. 

A 

A 

CoA/p/itum  ip. 

A 

A 

A  j 

Capitellidae 

A 

A 

A 

A 

A>tLiJ^an»nami  con^CAuteofui 

A 

A 

A  j 

Wcvtn^/iei  timniccta 

A 

Cohaai t oaiui  ip. 

A 

Efcone  ip. 

A 

A 

A 

POAxliSlOXllA  ip. 

A 

j 

Arabellidae 

A 

Talitridae 

A 

A  | 

Hcbionia  ^ZoAA.da 

A 

A 

A 

Decapoda 

Spirorbidae 

A 

CafXdiruiiia  ip. 

A 

Oligochaeta 

A 

A 

A 

A 

Hejru.j’uipiLLi  cxz.gone.nA-u 

A 

a  i 

Gastropoda 

Collenbola 

AXdc^ca  i  p.  3/ 

A 

A 

Isotanidae 

A 

Bivalvia 

Odcnata 

N 

Oi yptomya  cati^o-iyu.ca. 

A 

Hemiptera 

Macoma  ba.Ulu.ca 

A 

A 

Saldidae 

A,N 

* 

Aranae 

A 

Corixidae 

A 

A 

Acarina 

A 

Honoptera 

1 

Qstraooda 

A 

A 

Ajiiididae 

A 

A 

Ccpepoda 

Coleoptera 

Calanoida 

A 

A 

Hydrcphi  lidae 

A 

Cyclopoida 

A 

A 

Limnebiidae 

A 

Harpacti  ooida 

A 

A 

A 

Staphylinidae 

A 

Cirri  pedia 

Tri  diopter  a 

Balanidaa 

A 

Liimephi  lidae 

L 

Cumacea 

Diptera 

CuneXZa  ip. 

A 

A 

A 

Tipulidae 

A,L 

Hemitzucon  ip. 

A 

A 

Physchcdidae 

A,L 

Ceratopogonidae 

L 

A,L 

A 

Chircnanidae 

L 

A,L 

Culicidae 

L 

A 

Tabanidae 

L 

Colichopodidae 

L 

A,L 

L 

Ephydridae 

L 

A 

Muscidae 

L 

L 

i/  Letters  indicate  stage  of  invertebrates'  growth:  A  —  adult,  L  —  larvae,  N  —  nymphs. 
2/  Shallow  depression  in  the  marsh. 

3/  Species  (sp.)  identification  uncertain. 


Terrestrial  and  aquatic  invertebrate  communities  fed  heavily  on  detritus  and/ 
or  were  scavengers.  However,  the  number  of  animals  that  feed  on  plants 
increased  from  low  marsh  to  high  marsh  and  was  the  dominant  type  of  animal  in 
higher  portion  of  the  vegetation  in  the  high  marsh. 

Twenty-seven  species  of  fish  were  collected  in  the  various  habitat  types  to 
determine  their  distribution  and  food  habitats  (Table  3).  Of  these,  six 
species  were  captured  in  the  marsh  habitats.  Two  species,  staghorn  sculpin 
and  the  threespined  stickle  back  dominated  the  catches  in  both  the  high  and 
low  marshes.  Juvenile  surf  smelt  and  juvenile  chum  salmon  (a  commercial  specier 
were  also  captured  in  the  marsh  habitat,  primarily  over  submerged  low  marshes. 

In  the  sloughs  adjoining  the  marshes,  13  fish  species  were  caught.  The  shiner 
surf perch  was  the  most  abundant.  The  largest  variety  of  fish,  18  species,  was 
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caught  in  the  bay  channel.  Only  four  of  the  18  species  were  also  caught  in 
the  marsh.  Juvenile  English  sole  was  the  predominant  marine  species  caught 
in  the  estuary  but  was  missing  from  the  marsh. 

The  stomach  contents  of  fish  captured  in  both  the  marsh  and  estuarine  habitats 
indicate  relatively  little  use  of  marsh  animals  for  food.  Of  those  fish 
caught  over  the  submerged  level  marshes,  terrestrial  prey  were  observed  only 
in  the  stomachs  of  chum  salmon.  In  the  marsh  pannes  (shallow  depressions  in 
the  marsh),  little  of  the  fishes'  food  was  of  terrestrial  origin.  In  the 
bay  channels  terrestrial  animals  were  also  of  minor  importance.  It  appears 
that,  in  the  Oregon  estuaries,  the  major  food  pathway  from  the  marsh  to  the 
aquatic  community  is  primarily  through  a  detrital  (composed  of  disintegrated 
material)  pathway  and  is  supplemented  by  benthic  and  planktonic  plants  and 
animals . 


Table  3.  Occurrence  of  Fish  Species  in  Several  Marsh  and  Aquatic  Habitats  1/ 


High  Marsh  2/ 


Fish  Species 


Panne  4/ 


Creek 


1 cm  Marsh  3/ 


Level 


Panne  4/ 


Creek 


Other 


Slough 


Tidal 


Bay 

Channel 


Number  of  Samples 


Pacific  sand  lance  (A mmcdytib  hexapteAiu } 
Topsrrelt  [Ath&xLnopb 

Speckled  sanddab  ( CiMuvu. chtkyb  btigmaeiLb) 
Staghorn  sculpin  { Lzptocottu b  anmaXiiA  ) 

Buffalo  sculpin  ( £ nopkxyb  bi^on) 

Cabezcn  [Sccsipacnickthyb  ina-jxoxatiLb) 

Prickly  sculpin  [Cotta 5  a-irei) 

Coastal  sculpin  (Co-ttuA  aXeoticoil 
Shiner  surf  perch  [Cymatogobiz.  i  agg/iegata] 

White  surf  perch  ( Phane.xodon  busicatub  J 
Northern  anchovy  (Digiou&ti  mon.dax) 

Pacific  tamcod  ItticAogadiLb  pxc  xZmub  ) 

!  Tubesnout  f  AuZoghunchub  gtavidai ) 

TTireespme  stickleback  IGcobtixo-bteitb  acuZeatu.b\ 
Lingcod  [GpkZocL'n  eZonga.tu.bi 
Kelp  green!  ing  [Hzxag  xcunmc-b  izcag-Xcunmub  ) 

Surf  smelt  [HypcmeAuA  pxzt^CbLLb ) 

Saddleback  gunnel  [PhoLLb  c\fjtfa) 

Starry  flounder  { PZatZchthyi  4  teZZatiu  ) 

English  sole  [  Paxcprvxyb  ve.t^.Lab ) 

Sand  sole  ( Pbe.ttLch.thyb  meZar.CbtictuA] 

Chum  salmon  ( Onconhynchub  RiCx) 

Chinook  salmon  (clica^Jn/nchu;  tshamytscha) 
Steelhead  trout  (SoXmo  gcuAQ'i&iZZ) 

Rock  fish  it :p.  {Sebai  tz.b  bp;:.  5/ 

Snake  prickleback  ( Lumpenub  j agZtta) 

Eay  pipefish  [Syngnatiiab  LCptoxnycku^b } 


//// 


/  /  /  / 


>Doooooooooboa<xxx»oooQOo4 


xxxxxx±xxxxx>o®oooooq4jcc« 


//// 


//// 

//// 

//// 


/  //  A 


pOOGOQOCCt 
<xxxxxxj{ 
/  /  /  / 
/  /  /  / 


xxxxxxx  (ooooooq 

I//// 

///  / 


XXXXXXXXXXXXXXXXJOOOOQOOOtOOOOQOOOOaXXXXXXXXXXXXXy/  /  / 


//// 


//// 


//// 


V//A 


xsoococxy 

/  /  / 

/  /  /  A 


/V 


/  / /> 
/  /  / 

'  oocoo <xy 
<  /  / 
f  /  / 


v  /  /  / 

V  /  /  / 

V  /  /  / 


/  /  /  / 
t  /  /  / 

OOOOOOQC 
KXXXXXNX 
/  /  / 

/  /  /  / 
/  /  / 
)ooooocoo{ 
/  /  /  / 


/  /  /  / 
/  /  /  / 
/  /  /  / 


1/  Results  are  based  on  seine  samples  (most  habitats)  and  otter  trawl  samples  (bay  channel)  collected  in  June, 
SeptenPer,  and  November  '  1978  and  in  April  1979  in  IJetarts  ard  Siletz  Bays;  XXX  =  aburtdant,  ///  =  present. 

2/  Irregularly  flooded  marsh. 

3/  Lew  marsh  refers  to  regularly  flooded  sand  and  silt  and  sedge  marshes. 

4/  Shallow  depressions  in  the  marsh. 

5/  Spp.  -  more  than  one  species. 


CONCLUSIONS: 


1.  Oregon  coastal  marshes  appear  to  function  differently  from  those  on  the 
east  coast.  Very  few  juvenile  marine  species  were  observed  using  the  Oregon 
marshes  as  nursery  habitat  during  this  study,  whereas  on  the  east  coast  the 
marshes  are  estensively  used  as  nursery  habitat. 

2.  The  Oregon  marshes  provide  a  direct  food  source  to  the  chum  salmon  through 
terestrial  prey. 

3.  It  appears  that  the  major  food  pathway  from  the  marsh  to  the  aquatic 
community  is  through  the  detrital  pathway  and  is  supplemented  by  benthic  and 
planktonic  plants  and  animals. 

ADDITIONAL  INFORMATION:  Contact  the  CERC  Coastal  Ecology  Branch  (202)  325-7393. 
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77-C-0013,  Jan  1981. 


